Form  1422 


3- 13-20  50 


Utah  Copper  Company 

METALLURGICAL  DEPARTMENT 

GARFIELD 
UTAH 

HISTORY  Off 

ARTHUR  PLANT 

MAGNA  PLANT 
AND 

leaching  plant  ® 

~--oOo - 

October  24th,  1923, 


•  I  • 


/ 


UTAH  COPggft  COMPANY 
ALLUI1 G I  C  AL  DBPARTMEHT 
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The  Arthur  Plant,  originally  known  a 3  the  Boston  Con¬ 
solidated  Hill, is  located  on  a  tract  of  approximately  900  acres 
of  land,  situated  about  midway  between  the  l.agna  Plant  and  Oar- 
field  townsitec  Construction  of  the  Boston  Consolidated  ill 
started  during  Fay  19O6  and  was  completed  during  July  1909 • 

Vhen  finally  put  in  operation  the  mill  consisted  of  13  units 
having  a  total  milling  capacity  of  approximately  3,000  tons  per 
24  hours. 


On  February  first,  1910,  the  Boston  Consolidated  wat 
absorbed  by  the  Utah  Copper  Company  who  immediately  set  to  work 
forming  plans  for  the  installation  ol  new  apparatus  necessary 
to  the  promotion  of  greater  capacity.  These  plans  developed  in 
to  actual  remodelling,  which  started  during  August  1910,  and 
was  completed  during  the  same  month  of  1912. 

A  discussion  of  the  various  changes  in  equipment  and 
methods  during  the  life  of  the  Arthur  Plant  is  confined  to  five 
separate  departments,  together  with  a  chapter  of  miscellaneous 

items,  as  follows* 

Coarse  Crushing  Department 
Fine  Crushing  Department 
Gravity  Concentration  Department 
Flotation  Concentration  Department. 

Dewatering  of  Concentrate  Department 
Miscellaneous 


COARSE  CRUSHING  DSPABlTHKFT 


Under  the  control  of  the  Boston  Consolidated  this  de¬ 
partment  consisted  of  a  steel  bin  having  a  capacity  of  approx¬ 
imately  10,000  tons,  into  which  the  mine-run  of  ore  was  dumped 
from  bottom  dump  cars.  From  this  bin  the  ore  was  fed  to  a  con¬ 
veyor  by  means  of  apron  feeders,  thence  to  two  Ho*  5  and  two 
Ho.  6  Gates  Gyratory  crushers.  This  constituted  the  entire 
coarse  crushing  equipment. 

• 

The  Utah  Copper  Company  made  no  change  in  the  size  of 
the  storage  bin,  but  they  did  install  two  sets  of  grizzlies  of 
various  openings  to  separate  the  coarse  and  fine  material.  The 
first  set  of  grizzlies  were  used  only  for  catching  rocks  greater 
than  12  inches  in  size,  these  being  reduced  to  proper  size  by 
sledge  hammers.  T/hile  the  second  set  diverted  the  coarse  mater- 
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ial  to  pan  conveyors  and  fine  material  to  "belt  conveyors,  thence 
to  crushing  machinery. 

Two  over-lapping  3  and  A  steel  pan  conveyors  were  in¬ 
stalled  to  carry  the  coarse  ore  from  storage  bins  t©  crushers, 
and  two  42  inch  belt  conveyors  were  placed  to  handle  the  finer 
material.  In  both  cases  the  ore  was  fed  to  these  conveyors  by 
means  of  steel  apron  feeders  which  by  the  way  were  the  only 
machines  in  this  department  that  were  net  discarded  by  the  pres¬ 
ent  company. 

Two  sets  of  72**x20h  Garfield  roils  and  one  36  inch 
elevator  were  added  during  August  1911,  for  the  purpose  of  hand¬ 
ling  oversize  from  the  Gates  gyratory  crushers*  In  June  1912 
the  Gates  gyratory  crushers  were  replaced  with  two  Ho.  8  lie  Gully 
gyratories;  one  additional  36  inch  elevator  and  two  additional 
sets  of  72"x20"  Garfield  roll#,  put  in  operation  during  the  seme 
month,  A  third  KcCully  crusheT  was  installed  during  June  1913* 
and  a  building  to  house  this  machinery  was  also  completed  in 
June  1913- 

’itn  the  additional  equipment  as  outlined  the  coarse 
crushing  capacity  was  increased  from  approximately  3,000  to 
16,000  tons  per  24  hours,  the  same  being  reduced  from  12  inch 
to  1  inch  in  size.  ITo  further  changes  of  any  importance  were 

made  in  this  department  until  1919* 

During  January  1919  what  is  known  as  the  primary 
coarse  crushing  plant  was  put  in  operation*  Hew  equipment  at 
this  time  consisted  of  a  Hewlett  car  cumper  capable  of  auto¬ 
matically  dumping  approximately  440  cars  of  ©re  per  24  hours 
This  installation  was  made  primarily  to  increase  plant  capacity 
during  winter  and  early  spring  months,  as  the  condition  of  the 
ore  at  such  time  made  the  dumping  of  same  by  hand  a  very  slow- 
process.  necessary  grizzlies  were  installed  to  take  out  the 
plus  6-1/2  inch  rocks  which  were  sent  to  a  Ho,  2?  All is -Chalmers 
gyratory  crusher  having  a  capacity  for  sizes  up  to  54  inch  and  ;  . 
reduction  to  6-1/2  inch.  Bins,  feeders  and  conveyors  ?/ere  plac¬ 
ed  to  deliver  the  ore  from  this  department  to  what  is  now  known 
as  the  secondary  coarse  crushing  department. 

Changes  at  this  time  in  the  secondary  coarse  crushing 
plant  consisted  of  the  removal  of  one  36  inch  elevator  which  wrs 
replaced  by  a  system  of  conveyor  belts.  An  extra  set  of  72wx20B 
Garfield  rolls  were  installed  together  7/ith  8  Hitchell  vibratory 
screens,  the  latter  replacing  stationary  screens  heretofore  em¬ 
ployed.  These  changes  in  equipment  were  made  not  only  to  in¬ 
crease  tonnage  capacity,  but  also  tc  make  a  greater  reduction  of 
the  product  delivered  to  the  fine  crushing  department. 

Adequate  over -head  crane  facilities  and  additional 
rigger  shed-  capacity  were  also  provided  fov  handling  repairs  to 
all  coarse  crushing  equipment. 
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During  March  1921,  four  Mitchell  vibratory  screens 
were  Installed  underneath  the  coarse  ore  bins,  .for  the  purpose 
of  handling  the  undersize  .from  1-1/4  inch  grizzlies*  The  under® 
size  from  these  screens  was  sent  direct  to  fine  crushing  plant, 
thus  eliminating  a  portion  of  tonnage  which  was  previously  de¬ 
livered  to  72"x20,»  Garfield  roll30  With  the  completion  of  these 
latter  changes  this  department  is  now  capable  of  handling  approx® 
imately  20,000  tons  per  24  hours* 

j'lKS  CRUSHING  DEPARTMENT 

Under  the  ownership  of  the  Boston  Consolidated  this 
department  consisted  of  one  steel  ore  bin  having  a  capacity  of 
approximately  13,000  tons,  from  which  the  ore  was  fed  to  His a on 
Stamps  by  means  of  Challenge  feeders*  Twenty-four  of  these 
stamps  constituted  a  unit,  the  capacity  of  same  being  rated  at 
10*5  tons  per  each  24  hours  or  a  total  of  3.276  tons  per  day  for 
13  units  provided  no  lost  time  was  recorded* 

The  Utah  Copper  Con?) any  began  hanging  up  these  stamps 
in  October  1910  and  started  replacing  same  with  two  37-l/2uxl5* 
Garfield  rolls  per  unit  for  preliminary  grinding  and  two  6  foot 
Chilean  Mills  per  unit  for  regrindingo  Apron  feeders  were  plac¬ 
ed  to  deliver  feed  from  storage  bin  to  rolls  and  six  3®x4®  im¬ 
pact  screens  per  unit  were  installed  to  obtain  the  required  siz¬ 
ing.  One  24  inch  elevator  per  unit  was  also  installed  to  h&todle 
Impact  screen  oversize  which  was  a  circulating  feed  to  rolls* 

Of  the  6  impact  screens  in  ox>eration,  two  were  used  at  the  fine 
bin  feeders  and  the  remaining  four  were  placed  as  return  screens 
to  handle  product  from  24  inch  elevator*  The  placing  of  this 
new  equipment  v/as  completed  during  August  1912* 

During  the  winter  of  1916^1917  each  tan  it  was  arranged 
so  that  water  could  be  added  to  the  feed  delivered  to  both,  feed¬ 
er  and  return  Impact  screens*  This  was  done  to  eliminate, as  much 
as  possible,  the  trouble  experienced  with  wet  and  sticky  ore  dur¬ 
ing  cold  weather,  the  same  having  a  tendency  to  blind  screens, 
clog  rolls  and  launders  thus  greatly  reducing  milling  capacity. 

During  the  early  part  of  1917  &11  feeders  used  for  de¬ 
livering  ore  from  storage  bin  to  37-1/2 "xl!?"  Rolls  were  increas¬ 
ed  in  width  from  3°  inches  to  60  inches.  This  was  done  to  ob¬ 
tain  a  more  steady  flow  of  ore  as  the  narrower  opening  associat¬ 
ed  with  the  3°  inch  feeder  caused  the  ore  to  pack  around  the  feed¬ 
er  in  the  fine  bins.  The  change  |aas  proven  very  satisfactory. 

.hen  it  became  necessary  during  the  Aar  to  increase 
production  beyond  limits  hereto  fore  maintained  considerable 
trouble  developed  on  accound  of  excessive  over -load  on  all  200 
H*P.  motors  used  to  drive  rolls,  Chilean  mills  and  Impact  screens 
Consequently  in  January  191S  the  work  of  replacing  these  motors 
with  300  H.P.  motors  was  started  and  completed  during  Hay  of  the 
same  year.  At  this  time  the  200  H.P.  motors  on  units  12  and  13 
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were  not  changed  as  3  Marcy  ball  mills  had  replaced  3  rollB  on 
these  two  units,  the  former  machine  beiug  equipped  with  individ^ 

ual  motors. 

During  February  1921  work  was  started  which  involved 
removing  all  feeder  Impact  screens  and  installing  them  in  the 
same  position  as  that  occupied  by  the  4  return  Impact  screens 
previously  described,  thus  permitting  the  ore  to  be  delivered 
direct  from  fine  bin  to  24  inch  elevators,  thereby  obtaining 
greater  screen  efficiency  without  increasing  the  screening  area. 
This  change  was  completed  during  March  1921. 

For  the  purpose  of  carrying  on  experimental,  work  in 
connection  with  the  flotation  concentration  of  Kill  Slime,  two 
Fo.  86  Marcy  ball  mills  were  installed  to  take  the  place  of 
37-l/2Hxl5M  Garfield  rolls  on  Unit  13.  The  first  of  these  mills 
was  put  in  operation  during  May  1915  and  the  second  during  the 
following  October.  A  third  Marcy  was  also  installed  on  unit  12 
during  August  1915*  the  same  replacing  one  37-l/2wxl5’9  Garfield 
Roll*  The  Marcy  mill  is  a  wet  grinding  machine  having  the  dis¬ 
charge  end  fitted  with  a  fine  grate  covering  practically  its 
entire  surface.  The  feed  enters  the  mill  through  the  trunion 
and  is  reduced  to  fineness  by  means  of  steel  balls 0 

These  mills  eliminated  the  use  of  Impact  screens  and 
the  24  inch  elevator  otherwise  required  for  handling  the  cir¬ 
culating  load  to  rolls.  During  early  experimenting  with  these 
machines  it  was  found  that  when  handling  fine  bin  feed  exclus¬ 
ively  (maximum  size  3/4  to  1  inch),  the  necessary  fineness  of 
product  could  not  be  obtained  without  greatly  reducing  tonnage. 
To  remedy  this  condition  a  drag  1  lassifier  was  installed  for 
each  mill  to  which  a  portion  of  he  first  spigot  of  primary 
hydraulic  classifiers  was  delivered,  the  drags  serving  as  a 
dewatering  machine,  cische^rging  their  sand  product  as  a  circul¬ 
ating  load  to  the  ball  mills.  Vi;h  this  arrangement  greater 
capacity  was  maintained 

The  Marcy  Kill  on  Unit  2  was  discarded  during  June 
i.920  and  roplaced  the  following  m  nth  with  a  ^4Mx20”  Roll, 

Bo  h  Mar  y  Mills  on  unit  13  were  discarded  during  December  X92C, 
an c  replaced  with  two  37-i/2Mxl5"  'arfield  Rolls  the  following 
mon .a.  A  30  inch  elevator  was  also  installed  on  this  unit  to 
replace  the  24  inch  elevator  which  was  in  use  prior  to  the  plac¬ 
ing  of  the  Marcy  mills.  Mitchell  vibratory  screens  were  used 
in  place  of  1%  ts,  but  vc  '  vail  Jr  replaced  by  Impact-;  dur¬ 
ing  May  iy?2*  "  Mitchell  t  reer  did  not  prove  satisfactory 

in  this  &ex  ice.  .  s.ring  nove-nh  ~p..  192C  the  *>4nz2Q*  Roll  on  Unit 
12  was  also  replaced  with  a  3?  l/2!,xl5M  Garfield  Roll-  • 

During  the  middle  part  of  1916  work  was  started  on  a 
new  slime  flotation  plant  to  be  vised  in  the  treatment  of  mill 
slime  by  the  flotation  t  rocest?  .  ich  from  experimenting  proved 
that,  greater  efficiency  nild  "  -obtained  from  treating  the 
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finer  material  than  was  possible  to  obtain  by  gravity  concen¬ 
tration  of  either  coarse  or  fine  material.  Thus  it  becaaie  nec¬ 
essary  to  increase  the  crushing  efficiency  of  this  department 
by  the  addition  of  equipment  capable  of  producing  economically, 
a  re  ximura  amount  of  slime  feed  suitable  for  flotation.  The 
grade  of  this  feed  being  a  minimum  percentage  plus  6 5  mesh 
Tyler  Standard  Screen. 


After  investigating  data  covering  the  various  kind 
of  machines  in  this  service  at  other  plants,  a  7*'jaL0 9  tube 
mill  of  the  Power  and  Fining  Co.,  type  was  selected.  Twenty- 
six  of  these  mills  2  tube  mills  per  unit  were  put  in  opera¬ 
tion  during  a  period  from  Larch  1917  to  February  19X8  inclusive. 
The  following  tabulation  3hows  when  each  individual  mill  was 
released  for  service; 


Tube 

Tubar 

Unit 

Fill 

Date  Put 

Lill 

Date  Put 

Fo. 

Dumber 

.  In  'Sertice 

Lumber 

In  Service 

1 

1 

ley  20,  1917 

2 

Mey  5,  1917' 

2 

1 

Apr  12,  1917 

2 

Apr  10,  1917 

3 

1 

Far  21,  1917 

2 

Max  21 .  1917 

4 

1 

Oct  11,  1917 

2 

Oct  12.  1917 

5 

1 

Oct  31,  1917 

2 

Oct  31 >  1917 

6 

1 

1'Tov  26,  1917 

2 

ITov  26,  1917 

7 

1 

Dec  17.  1917 

2 

Jen  6,  1918 

k 

1 

Jan  7,  1918 

2 

Jan  7,  1918 

9 

X 

Jan  7,  1918 

2 

Jan  7,  1910 

10 

1 

Jan  22,  1918 

2 

Feb  1,  1916 

11 

1 

Feb  1,  1918 

2 

Feb  X,  1918 

12 

1 

Feb  2  19lC 

2 

Feb  2 ,  1918 

13 

1 

Feb  2 ,  1918 

2 

Feb  22,  1918 

To  feed 

these  mills  with 

material 

having  a  proper 

consistency,  one  713;9?  drag  classifier  similar  to  the  Dorr 
type  was  installed  at  the  head  of  each  tube  mill.  These  drags 
dewatered  a  classified  product  from  hydraulic  classifiers  de¬ 
livering  a  coarser  product  to  tube  mills  end  overflow  or  fines 
to  Dorr  thickeners  for  flotation  treatment.  Four  6  inch  cent¬ 
rifugal  sand  pumps  were  put  in  operation  to  handle  this  over* 
flow  as  required. 


ith  the  installation  of  the  foregoing  grinding  mach¬ 
inery  the  efficiency  of  this  department  was  increased  to  a,  con¬ 
siderable  extent  and  as  a  consequence  the  basis  of  normal  mill 
tonnege  was  advanced  during  Larch  1918  from  7,8 CO  to  16,000  tons 

per  24  hours. 

As  originally  installed,  22  tube  mills  were  charged 
with  pebbles  and  were  driven  with  75  H.P*  motors  while  the  re¬ 
maining  4  operating  on  Units  2  and  3  were  changed  with  balls 
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which  required  motors  having  1^0  H»P«  capacity®  These  mills 
were  operated  in  this  manner  from  the  time  they  started  until 
August  1919  when  the  work  of  changing  from  pebbles  to  balls 
commenced 0  This  work  involved  equipping  such  mills  as  were 
changed,  with  200  H.F*  motors  as  the  150  HoP*  type  wiginally 
used  with  ball  grinding  mills  were  considerably  overloaded  at 
times  and  caused  some  trouble®  Equipment  of  22  mills  with 
200  H«P •  motors  and  changing  grinding  xnedea  from  pebbles  to 
balls  was  carried  out  according  to  the  following  schedule: 


2  Tube  stills  changed  August  1919 

4  n  "  October  1919 

8  u  n  "  November  1919 

1  "  M  w  December  1920 

3  »  w  "  October  1922 

4  51  "  •'  March  1923 


In  the  foregoing  paragraph  it  was  pointed  out  that 
the  original  installation  consisted  of  2  tube  mills  per  unit, 
but  various  units  were  later  equipped  with  a  third  tube  mill, 
the  same  being  put  in  operation  according  to  the  following 

schedule : 


Unit  4 
Unit  3 
Unit  11 
Unit  8 
Unit  9 


December  1919 
January  1920 
ITovember  1922 
May  1923 
September  1923 


The  same  type  of  drag  classifier  as  originally  in« 
stalled  was  also  placed  for  accomodating  each  of  these  addi¬ 
tional  tube  mills* 


The  use  of  certain  Chilean  Mills  was  discontinued 
during  1922  and  1923.  Alt ho  they  were  not  removed  fro m  their 
original  location  in  the  fine  crushing  department.  The  follow¬ 
ing  tabulation  shews  the  identity  and  time  of  shutting  down 
these  mills: 


Unit  12 
Unit  3 
Unit  11 
Unit  4 
Unit  9 


2  Mills  July  1922 

2  Mills  October  1922 

2  Mills  February  1923 

2  Fills  February  1923 

2  Mills  September  1923 


lie  cere  ary  crane  facilities  were  added  and  additional 
rigger  equipment  provided  for  maintaining  repairs •  It  was  also 
necessary  to  make extensive  changes  in  mill  handling  to  accomo¬ 
date  these  tube  mills  and  apparatus  necessary  to  their  up  keep3 


The  following  oqiip&rlson  of  average  daily  tonnage 
treated  from  1910  to  Sept  utber  30th  1923,  inclusive,  will  gi^e 
seme  idea  of  the  advantage  ga  . ned  through  changes  made  in 
coarse  and  fine  crushing  equipment  during  the  period  mentioned: 


Tonnage  Treated 


I§aj 

Per  Month 

Per  Day 

1910 

85173 

2805 

1911 

79616 

2618 

1912 

155043 

508.3 

1913 

281391 

9251 

1914 

258221 

9293 

1915 

293616 

9670 

1916 

404208 

13253 

1917 

1918 

455400 

461308 

14972 

15166 

1919 

431092 

14290 

1920 

463067 

15183 

1921 

406900 

13716 

1922 

(1st  9  months) 

465031 

15387 

1923 

532088 

17541 

The  entire  plant  was  down 

from  August  7th 

1914  to 

January  25th  1915  cn  account  of  the 

European  War,  A 

.  decided 

curtailment  of  copper  o»rured  1919  and  1926  which  finally  re¬ 
sulted  in  again  abutting  down  the  entire  plant  from  April  4th 

1921  to  April  4th  1922. 


GRAVITY  G0ITCBNTRATI01T  DEPARTMENT 

Under  Boston  Consolidated  ownership  the  feed  to  this 
department  was  delivered  direct  from  Nisfc on. Stamps  to  4  three 
spigot  hydraulic  classifiers  per  mill  unit,  Spigot,  vroduc t  fro: 
these  classifiers  was  gent  to  22  Wilfley  tables  per  unit;  con¬ 
centrate  from  tables  to  bins  and  tailing  to  waste*  The  classi¬ 
fier  overflow  on  slime,  wag  delivered  to  24  Callow  Settling 
Tanks  per  unit;  underflow  from  tanks  went  to  18  Johnston  Vanner* 
per  unit,  the  overflow  from  tanka  being  pumped  back  fcr  re-use 
The  Vann ere  produced  s  concentrate  for  shipment  and  a  tailing 
to  waste. 


The  remodelling  of  each  mill  unit  as  inaugerated  by 

the  Utah  Copper  Company  consisted  of  installing  24  Garfield 
roughing:  tables  to  which  the  undersize  from  impact  screens  was 
delivered  direct.  The  Garfield  tables  mentioned  are  a  modifi¬ 
cation  of  the  Standard  Wilfley  type.  One  30  inch  elevator  was 
placed  on  each  unit  to  carry  tailings  from  rouarhing  tables  to 
4  Richards- Janney  four  spigot  hydraulic  classifiers,  per  unit. 
These  latter  machines  eliminated  the  three  scieot  type  classi¬ 
fiers  used  by  the  Boston  Consolidated.  One  i8~ inch  elevator , 
per  unit,  was  installed  for  delivering  concentrate  from  Garfield 
rougher  tables  to  one  3  spigot  hydraulic  classifier  £er  unit, 
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these  classifiers  "being  utilized  from  Boston  Consolidated  mill. 
Two  additional  Itfilfley  tables  per  unit  were  placed  to  handle  a 
circulating  load  from  the  3  spigot  classifiers  "but  these  were 
abandoned  during  the  latter  part  of  1917* 

Four  Richards  Janney  J?  spigot  hydraulic  classifiers 
per  unit  were  installed  to  handle  a  product  from  the  4  spigot 
machines,  the  former  classifiers  discharging  spigot  products 
to  24  Ishell  banners  per  unit,  also  installed  by  the  Utah  Cop¬ 
per  Company.  Four  additional  Ishell  Fanners  were  also  placed 
to  treat  overflow  from  3  ©pigot  classifiers,  but  these  were  re¬ 
moved  in  September  1917»  The  Utah.Chpper  Company  utilized  all 
Callow  settling  tanks  formerly  employed  by  the  Boston  Consoli¬ 
dated,  but  installed  4  additional  per  unit,  these  machines  be¬ 
ing  used  to  settle  mill  slime*  Thirty-six  Ishell  and  Johnston 
Vanners  per  unit  were  installed  for  treating  this  slime  and 
two  8  inch  pumps  placed  for  returning  tank  overflow  from  sumps 
to  concentrating  machines. 

Remodelling  and  installing  the  above  equipment started 
during  August  1910,  the  various  mill  units  being  completed  and 
put  in  operation  according  to  the  following  schedule; 

Unit  1  started  operating  March  1911 
Unit  2  started  operating  April  1911 
Unit  3  started  operating  July  1911 
Unit  4  started  operating  July  1911 
Unit  5  started  operating  August  1911 
Unit  6  started  operating  October  19X1 
Unit  7  started  operating  January  19X2 
Unit  .0  Btarted  operating  February  19X2 
Unit  9  started  operating  April  1912 
Unit  10  started  operating  May  19X2 
Unit  11  started  operating  June  1912 
Unit  12  started  operating  July  1912 
Unit  13  started  operating  August  19X2 

At  the  completion  of  this  installation  in  August  1910 
the  mill  was  treating  about  8*000  tons  of  ore  per  24  hours  and 
during  the  following  period  prior  to  later  remodelling  treated 
more  than  three  times  its  original  capacity  under  Boston  Consol¬ 
idated  ownership. 

The  next  improvement  inaugurated  was  the  installation 
of  a  Gravity  re treatment  plant,  the  construction  of  which  start¬ 
ed  in  March  1912,  and  was  completed  in  August  1912,  Hew  equip¬ 
ment  installed  in  this  plant  consisted  of  two  24  inch  elevatfcre, 
j  2  Richards- Janney  5  spigot  hydraulic  classifiers,  two  6  spigot 
j  'Classifiers  of  the  same  type,  8 /Yi If ley  tables  and  8  Johnston 
Fanners,  The  object  of  this  plant  was  the  treatment  of  Fanner 
concentrate  for  the  purpose  of  eliminating  all  excess  silica 
possible  in  order  that  the  tonnage  of  concentrate  shipped  for 
smelting  might  be  reduced  and  thereby  obtain  a  reduction  of  total 
smelting  cost.  This  plant  was  abandoned  in  August  1920,  after 
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sand  venners  were  discontinued,  and  was  finally  torn  out  dur¬ 
ing  the  spring  of  1923 > 

During  the  perioc  devoted  to  the  installation  of 
tube  mills  in  the  j?ine  Crushing  Department  an  extensive  cam¬ 
paign  of  remodelling  was  also  inaugerated  in  the  Gravity  Con¬ 
centration  Department,  This  remodelling  consisted  of  changing 
lS  inch  and  3^  inch  elevators  from  wood  to  concrete  housings, 

A  concrete  floor  was  built  directly  above  the  Garfield  Houghing 
tables  on  which  was  placed  two  Wilfley  tables  formerly  in  use, 
and  two  additional  tables  as  new  equipment.  Concrete  launders 
replaced  those  of  wood  for  carrying  table  products  to  main 
tunnel  launder.  The  main  tunnel  for  carrying  various  mill  prod¬ 
ucts  was  enlarged  and  concreted  throughout,  A  concrete  floor 
was  also  built  directly  above  tube  mill  drag  classifiers,  to 
which  the  Richards -Jarmey  5  spigot  hydraulic  classifiers  were 
moved  from  their  former  position  bach  of  the  4  spigot  machines, 
A  concrete  floor  and  pillars  were  also  installed  in  that  por¬ 
tion  of  the  mill  building  occupied  by  vanners  treating  sands 
from  5  spigot  hydraulic  classifiers „ 

The  elimination  of  Slime  Vannere  started  during 
March  1917*  continued  until  May  X9l£, when  they  were  en¬ 
tirely  abandoned,  as  the  slime  flotation  capacity  at  the  latter 
date  was  sufficient  for  handling  this  material*  "During  June 
1920  two  Richards-Janney  4  spigot  classifiers  were  abandoned 
on  each  mill  unit  because  a  good  portion  of  tonnage  formerly 
handled  by  Chilean  Mills  was  diverted  to  tube  mills*  The  use 
Of Sand  Vanners  was  discontinued  in  August  1920,  all  of  these 
machines  being  torn  out  during  1922.  These  machines  were  no 
longer  needed  after  adopting  the  practice  of  regr  inching  and 
treating  all  gravity  tailing  by  flotatioh. 

Unit  No#  12  was  remodelled  to  provide  drag  classi¬ 
fiers  as  a  substitute  for  Richarde-Janney  hydraulic  classifiers 
formerly  employed,  two  4  spigot  and  four  5  spigot  classifiers 
were  abandoned.  This  change  was  completed  and  the  unit  out  in 
!  operation  during  July  1922*  During  August  1923  the  work' of  in- 
i  stalling  three  12 *xl6 r  drag  classifiers  on  Unit  4  was  coamletsd 
1  These  drags  eliminate  the  use  of  two  4  spigot  and  four  5  spigot 
hydraulic  classifiers  and  will  permit  the  preparation  of  slime 
for  flotation  without  previous  dewatering  by  I)orr  thickeners;: 

!  F-DC'TAT  i. Oil  r  C  OMC^KTRAT  I  ON  (Treatment  of  V&anay  Concentrate} 

I  During  the  early  part  of  I913  an  experimental  labor- 

I  &tory  was  erected  at  the  Sorth  end  of  the  mill.  This  structure 
consisted  of  an  oil  storage  room,  a  room  in  which  to  make  flota- 
i  t ion  experiments  and  a  room  equipped  for  the  purpose  of  making 
chemical  analysis  of  oils  submitted  for  testing.  Prom  experi¬ 
ments  carried  on  in  this  department  the  laboratory  type  Janney 
,  flotation  machine  was  developed  which  later  resulted"  in  the  con- 
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struction  of  coi&nercial  machines  on  the  same  principle 

Experimental  work  at  this  time  was  confined  to  the 
development  of  a  flotation  process  by  which  low  grade  vanner 
concentrate  could  be  treated  to  eliminate  excess  silica  and 
by  this  me&nB  secure  a  reduction  in  smelting  cofct.  The  vanner 
concentrate  contained  an  average  of  approximately  fO  percent 
insoluble  which  not  only  increased  the  tonnage  shipped  for 
smelting  but  resulted  in  a  penalty  charge  besides*  A  success¬ 
ful  method  of  treating  this  vanner  concentrate  was  worked  out 
during  the  early  part  of  1914. 

During  July  1914,  four  Janney  Mechanical  flotation 
machines  of  commercial  capacity  were  installed  for  the  purpose 
of  treating  classifier  overflow  from  gravity  retreatment  plant 
{Low  grade  vanner  concentrate)  but  before  ©Derating  conditions 
could  be  fully  adjusted  the  Arthur  Plant  shut  down  on  account 
of  war. 


The  Plant  resumed  operations  during  January  1915,  at 
which  vime  a  flotation  machine  consisting  of  two  Janney  type 
emulsifiers  and  13  single  spitz  mechanical  cells  were  installed 
and  put  in  operation.  Each  emulsifier  and  flotation  cell  was 
driven  by  individual  10  H.P.  Motors.  Mechanical  froth  removers 
were  also  attached  to  each  spit*.  Other  new  equipment  install¬ 
ed  was  a  cone  tank  for  thickening  the  feed  and  a  20  foot  sludge 
tank  for  delivering  the  thickened  feed  to  emulsifiers.  During 
June  1915  this  20  foot  tank  wat-  converted  into  a  thickener  but 
abandoned  the  following  month  when  two  44  foot  Dorr  thickeners 
were  added  to  this  plant.  In  September  1915  this  machine  was 
remodelled  and  converted  into  a  double  spitz  type  to  promote 
greater  efficiency  and  capacity* 


On  account  of  an  increase  in  mill  capacity  a  second 
machine  was  installed  and  put  in  operation  during  July  1916. 

This  machine  consisted  of  two  Janney  type  emulsifiers',  15  double 
spitz  mechanical  cells  together  with  necessary  motors  and  froth 
removers .  The  use  of  this  machine  for  treating  vanner  concen¬ 
trate  was  discontinued  in  August  I917  because  the  production  of 
such  material  had  decreased  on  account  of  starting  a  portion  of 
the  new  slime  flotation  plant. 


The  treatment  of  vanner  concentrate  by  flotation  re¬ 
quired  an  alkaline  reagent  for  successful  operation  and  to  pro¬ 
vide  suah  a  reagent  a  plant  was  constructed  consisting  of  two 
7,500  gallon  wood  stave  tanks  and  necessary  mixing  vats. 


flotation  concentration  of  vanner  concentrate  was  dis¬ 
continued  and  machines  abandoned  during  April  1919  because  the 
amount  ox  such  concentrate  became  very  small  and  was  gradually 
decreasing  about  this  time*  This  product  after  April  1919  and 
up  to  August  1920  was  mixed  with  the  mill  slime  and  treated  iti 
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the  Slime  flotation  Flant. 

F10TATI0H  C OBCENTRAT I ON  (Slime) 

Experimental  machines  for  treating  crude  ore  and 
mill  slime  were  constructed  and  put  in  Operation  on  unit  13 
during  Hay  191?.  These  machines  consisted  of  2  rows  of  flot¬ 
ation  cells,  each  having  2  emulsifiers  and  15  mechanical  flot¬ 
ation  cells  *  Callow  cone  tanks  and  a  20  foot  sludge  tank  were 
installed  for  handling  the  thickened  pulp*  In  August  and  Sept¬ 
ember  1915.  two  ?5’,xl2f  Dorr  thickeners  replaced  the  cone  tanks 
the  latter  being  abandoned. 

In  February  1916  a  pyramid  mechanical  air  machine 
consisting  of  12  emulsifiers  and  30  flotation  cells  was  put  in 
operation.  A  Foots  Blower  was  included  in  this  equipment  for 
supplying  low  pressure  air  introduced  through  a  canvas  blanket 
in  the  SyitZo  The  successful  application  of  flotation  in  treat¬ 
ing  slime  was  worked  out  on  this  machine  and immediately  steps 
were  taken  towards  the  construction  of  a  plant  having  sufficient 
capacity  to  handle  all  slime  produced  from  milling  operations. 
The  two  experimental  machines  previously  mentioned  were  aband¬ 
oned  -unng  Hay  1917  after  the  pyr&mid  machine  had  proved  a 
success. 


Construction  work  on  the  new  slime  flotation  plant 
i.egan  tee  latter  part  of  1916  and  as  fast  as  various  units  were 
completed  they  were  put  in  operation  according  to  the  following 
schedule: - 


In it  Number 

1 

2 

3 

A 

er 

</ 

6 

7 

ft 

9 

10 

11 


of  Machine 

Bate  Started 

-  Air  .Rougher 

P.fc.  1918 

S»  tl 

Aug  o  1917 

ft  II 

Feb.  1917 

W  W 

Feb.  1917 

”  Cleaner 

May  1917 

Air  Cleaner 

May  1913 

*  Rougher 

July  1918 

-  Air  Rougher 

Aug.  1918 

Air  Rougher 

May  1918 

«  n 

Me  y  1918 

M 

May  1918 

This  plant  including  the  building  and  flotation  cells 
was  constructed  almost  entirely  of  concrete.  Cast  iron  impeller® 
liT!elS  were  ^gether  with  vitrofied  pipe  wherever 

!  ^  A  Rigfer  shel  ^mps  and  apparatus  for  nanufaet- 

^X?^etE  W?re  also  ir*st9llsd#  A  Clover  house  was  also 
include  in  tnie  equipment,  the  same  containing  12  Boots  blowers 
each  having  a  capacity  of  10,000  cubic  feet  of  air  per  minute 

in  I9§t  ^  5'rsssure*  these  blowers  were  abandoned  early 
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The  first  Installation,  it  will  be  noted,  included 
some  straight  air  machines,  these  however,  were  converted  to 
mechanical  air  cells  during  August  1918  because  the  straight 
air  cells  were  not  as  efficient  metallurgically  as  the  mech¬ 
anical  -  air  type 

For  the  purpose  of  delivering  feed  of  the  proper 
consistency  to  the  flotation  plant  a  series  of  .Dorr  thicken¬ 
ers  were  installed,  the  same  replacing  callow  cone  tanks  or¬ 
iginally  used  for  settling  slimes*  These  Dorr  thickeners  were 
put  in  operation  according  to  the  following  schedule: 


Tank 

lumber 

1 

2 

3* 

4 

5 

6 


9 

10 

11 

12 

n 


Size 

75fxl2» 

H 

»» 

tl 

’  H 

7?'xl8« 

?» 

*1 

II 

H 

I! 

n 


Date  put 
in  Operation 

Aug*  1917 
Aug •  1915 
Sept*  1915 
Oct.  1916 
Nov.  19I6 
Feb,  1917 
May  1917 
Aug.  1917 
Feb.  1918 
Mar.  1918 
July  1918 
May  1918 
June  1918 
Apr.  1918 


i  >'ith  .the  starting  up  of  Unit  No.  4  during  August 
a  £heet  by  which  flotation  feed  is  prepared 

without  Dor^  thickener  as  previously  explained,  No.  9  Dorr 
thickener  was  abandoned. 


When  construction  work  started  on  the  Slime  flota¬ 
tion  plant  new  ground  was  purchased  and  made  ready  to  -oro- 
vide  a  separate  pond  for  the  disposal  of  flotation  tailing. 

A  concentrate  launder  about  1/2  mile  in  length  was  also  built 
and  put  in  operation  during  April  1918  for  the  purpose  of 
carrying  the  waste  material  from  the  mill  to  the  new  pond. 

This  portion  of  the  pond  has  since  been  filled  up  and  the 
launder  is  only  used  occasionally  for  wetting  down  tailing 
dust.  Early  in  1919  a  new  launder  was  constructed  to  carry 
flotation  tailings  directly  across  the  old  tailing  oond  to 
the  North  pond.  This  launder  being  still  in  use. 

curing  the  early  part  of  1913  a  new  laboratory  was 
erected  for  the  purpose  of  housing  equipment  used  in  making 
various  metallurgical  tests  in  connection  with  mill  operations, 
etc.  Lhis  building  consisted  of  a  chemical  room  office  oil 
storage  and  flotation  test  rooms.  ’ 
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In  connection  ?/ith  the  installation  of  flotation 
equipment  the  following  tanks  were  erected  for  the  purpose  of 
storing  oils  and  reagents  necessary  to  the  operation  of  such 
process* 


Oil  Storage 


Humber 

of 

Tanks 


Gal 2  ©ns 
Capacity 
Per  Tank 


Gallons 

Total 

Capacity 


9 

4 

4 

3 

l 


37600 

14400 

5700 

440000 

47000 


33&S.OQ 

57600 

22800 

1320000 

47000 


Total 


Acid  Storage 


1785800 


2  37600  7<200 

1  5700  5700 


Total  809OO 

During  the  early  part  of  1917  a  plant  was  built  for 
the  purpose  of  reconstructing  certain  oils  necessary  to  flota- 
tion  treatment®  At  that  time  thiB  plant  consisted  of  one  $00 
gallon  still,  but  three  stills  of  the  same  type  and  capacity 
have  been  added  since*  This  total  equipment  was  completed 
about  the  time  that  flotation  was  operating  to  full  capacity 


An  experimental  flotation  plant  was  installed  on 
Unit  12  and  13  during  the  latter  part  of  1920®  This  plant 
consisted  of  tv/o  Improved  Janney  Mechanical  Air  Cells,  each 
having  one  emulsifier  and  13  flotation  cells,  A  Callow  pneu* 
matt©  air  machine  was  also  installed  on  unit  13  during  the 
same  time*  The  Callow  machine  was  shut  clown  in  the  early  part 
of  1923,  but  the  Janney  machines  remained  in  operation  and 
are  being  used  for'  testing  out  various  oils,,  reagents, flow 
sheets,  etc* 


During  the  latter  part  of  1922  the  work  of  replac¬ 
ing  cast  iron  liners  with,  adamant  silica  blocks,  was  started® 
This  was  not  finished  until  the  early  part  of  1923,  the  length 
of  time  required  being  due  to  remodelling  only  a  small  portion 
of  the  plant  at  a  time,  so  as  not  to  interfere  with  capacity* 
hiring  the  early  part  of  1923  the  work  of  changing  cast  iron 
impellers  to  rubber  impellers  was  completed®  Toth  of  these 
changes  were  made  to  decrease  the  cost  of  operation  by  sub¬ 
stituting  material  that  would  more  readily  withstand  the  action 
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of  sulphuric  acid  used  in  the  process* 

OP  C  OITC3ITTRATB 


.  nc.sr  ^oston  Consolidated  ownership  this  der-artment 

consisted^  of  10  concent©  bins  of  about  2£0  tons  capacity  each 
conc entrate  was  loaded  in  cars  hv  means  of  a  clam 
3aei.la  A  sump  at  one  end  of  these  bins  was  used  for  collect¬ 
ing  overflow  which  was  in  turn  pumped  to  1,000.000  gallon  re¬ 
servoir  supplying  mill  water. 


^  The  Utah  Copper  Company  built  16  n4w  concrete  bins- 

having  practically  the  same  capacity  and  turned  the  last  <voe 
over  to  operation  during  August  1912  at  which  time  the  10  bins 
formerly  used  oy  the  coston  Gems cl i dated  were  abandoned.  An 
Electric  crane  operating  a  clam  shell  bucket  was  installed 
the  same  replacing  clam  shell  formerly  used.  * 

intipoduct ion  of  flotation  concentration  at 
the  Arthur  riant  a  serious  difficulty  arose  in  handling  the 
concentrate  produced, in  as  much  as  it  contained  a  considerable 
amount  of  slime  material  and  more  or  less  oil  which  rendered 
it  impossible  for  dewatering  with  means  employed  up  to  this 
time,  consequently  a  filtering  system  was  installed  for  red¬ 
ucing  tie  moisture  content  to  a  point  suitable  for  economical 
handling  cotn  at  the  mill  and  Smelter,  This  plant  consisted 
:  ^rr  thickeners,  elevators,  drag  classifiers,  filter  vacuum 
pumps,  reservoirs,  conveyors,  etc,  A  suitable  building  to 
erectei1^^erS#  e^eva^°rs  and  vacuum  pumps  was  also 


. .  Equipment  necessary  to  this  plant 

tion  according  to  the  following  schedule: 


was  put  in  op era - 


Dorr  Thickeners 


Size 

7^’xl8 » 

St 

tt 

It 

It 

M 

rt 

u 

100  *x!2  ’ 

»t 


Date  put 
in  operation 

Apr.  1917 
Aug.  1916 
liar.  1917 
Sept,  1918 
Dec ,  1917 
Sept,  1917 
July  1917 
Aug.  1917 
Apr.  1919 
June  1919 


d 


a  -u  foot  by  18  foot  thickeners  were 

oned  oy  this  plant  during  the  latter  part  of  1922  and  ea 


aban- 

rly 
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Part  of  1923.  The  removal  of  this  equipment  was  possible  after 
discontinuing  the  use  of  20  pounds  of  oil  in  flotation  treatment 
as  heretofore  this  quantity  of  oil  resulted  in  a  concentrate 
that,  was  at  times  very  hard  to  settle. 

during  May  1923  a  44  foot  Dorr  thickener  was  installed 
ana  another  placed  in  July  following,  both  of  which  are  used  for 
settling  overflow  from  drag  classifiers  which  was  formerly  dir¬ 
ected  to  the  larger  thickeners  along  with  flotation  concentrate. 
These  two  thickeners  were  moved  from  the  former  flotation  re- 
treatment  plant  which  was  abandoned  during  April  1919  as  pre¬ 
viously  mentioneda  * 


With  the  installation  of  the  first  Dorr  thickener  the 
placing  of  14*xlA?  Portland  filters  was  also  started.  When  fin¬ 
ished  the  filtering  department  consisted  of  12  Portland  and  2 
14  foot  American  filters,  these  machines  having  been  put  in 
operation  according  to  the  following  schedule: 


Filters 

Mind 

Portland 

M 

n 

tt 


f! 


il 

II 

H 

It 

I! 

If 

If 

American 

h 


Date  put 
in  Operation 

Aug.  19x6 
Mar.  1917 
June  1917 
Oct.  1917 
rev.  1917 
Ho v.  1917 
Dec.-  1917 
Mar.  1918 
Apr.  1918 
Apr o  1918 
June  1918 
Sept.  1918 
ffov.  1919 
Oct.  1919 


February  1918,  four  drag  classifiers  equipped 
Wi.tn  vacuum  at  the  discharge  end  were  completed  and  put  in 
operation,  ^p-sse  machines  were  used  to  reduce  the  moisture 

concentrate,  which  after  dewatering 
tnick  granular  oroduct  t h&.t.  rr.-t mti+'u  -s^..  .'~f~ 


content 

supplied 


tiers  prior 


granular  product  that  was  mixed  with  xaota- 
to  filte-  ing  to  gain  more  filter  efficiency. 


During  August  1919  a  concrete 
capacity  of  approximately  1,000,000  gall 
department.  Thi3  installation  was  made 
difficulty  of  settling  the  concentrate  p 
20  pound  oil  treatment. 


reservoir  having  a 
one  was  added  to  this 
on  account  of  the 
roduct  resulting  from- 
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l/ater  Supply 

feter  used  in  the  Boston  Concolidated  Kill  was  ob¬ 
tained  from  Spencer *»  Springs  located  a  half  mile  Worth  of 
mill  buildings,  the  same  being  delivered  by  means  of  Byron- 
Tacks  on  pump3  to  a  reservoir*  of  1,000,000  gallons  capacity, 

.7c ter  from  this  spring  farmed  a  portion  of  that  used  bv  the 
Utah  Copper  Company  until  August  193  4  when  the  spring  be¬ 
come  covered  up  with  tailings*  A  concrete  reservoir  having 
2, 000 .,000  gallons  capacity  was  constructed  about  200  yards" 
Couth -Bast  of  the  mill  building  and  cut  in  operation  during 
October  1912.  Until  August  1914,  all  water  in  excess  of  that 
supplied  by  Spencer fs  Springe  was  pumped  from  the  Magna  Plant. 
?he  source  of  the  latter  plant  consisted  of  springs  at  the 
Mill  and  also  a  supply  from  Utah  Lake  which  is  delivered  to 
Vagna  by  a  canal  about  40  miles  in  length.  Since  August  1914 

all  water  has  been  pumped  from  Magna  to  the  Arthur  Plant 

• 


Sampling  and  Assaying 

Automatic,  hydraulic  driven  samplers  were  installed 
at  necessary  points  by  the  Utah  Copper  Company  and  a  port  ion 
of  the  mill  building  set  aside  as  a  sampling  department  where 
all  samples  were  delivered  and  handled  according  to  the  best 
practice ,  The  assay  office  erected  by  the  Boston  Consolidated 
is  still  in  use  and  so  far  has  not  been  changed  except  for  the 
addition  of  some  new  equipment  consisting  of  an  oil  assay  fun 
naoe,  Braun  Elsctrolite  Outfit,  electric  drying  oven  and  a 
steam  water  still. 


Power 


T,ne  Boston  Consolidated  obtained  their  cower  from 
the.  Tellur ide  Power  Company,  as  did  the  Arthur  Plant  also  un¬ 
til  1913  when  the  power  company  was  absorbed  by  the  Utah  Power 
and  light  Co,  Initial  electrical  equipment  consisted  of  3000 
KVA  taken  at  44  Kv  and  transformed  to  440  volts  for  dietribu® 
tion  in  mill  and  shops,  in  1913  this  capacity  was  increased 
to  45OO  XW  to  meet  requirements  of  roll  installation  and  in¬ 
creased^  tonnage.  In  1915  these  transformers  were  abandoned , 
thru  ubsolesence,  and  were  replaced  with  modern  transformers 
6,000  h?  capacity.  In  1916  a  second  bark  of  6,00C  ' 

capacity  wag  installed  making  a  total  of  12.000  XW,  Complete 
new  primary  and  secondary  switch  boards  were  also  installed  at 
the  time,  making  .all  circuits  automatic. 

"n  1917  an  additional  substation  of  9,000  FA'  Capacity 
was  built  to  furnish  .power  for  flotation  plant;  this  station 
being  practically  a  duplicate  of  equipment  previously  installed . 
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This  brings  the  available  capacity  of  both  stations  to  21,000 
KW,  same  being  received  at  44  KV  and  delivered  to  motors  at 

440  volts. 


In  1920,  the  then  existing  contract  with  the  Utah 
Power  and  light  Company,  for  delivery  of  pov?er  at  44  KV  was 
annulled  and  a  new  contract  entered  into  for  delivery  of  same 
at  130  KV.  This  necessitated  construction  of  an  out -door 
station  and  the  installation  of  transformers  of  £0*000  KVA 
capacity,  at  Magna,  to  transform  from  130  KV  to  44  KV  for 
distribution  to  the  various  plant  substations.  This  equip- 
ment  was  put  in  service  with  2£,0G0  KVA  capacity  in  1322  and 
was  finally  completed  with  £0,000  KVA  capacity  early  in  1923 

Accessory  Buildings 

The  following  buildings  were  either  built  new  en¬ 
tirely,  or  remodelled  to  accomodate  increased  milling  capacity 

Administration 


This  building  is  a  two  story  structure  38  feet  8 
■u  ????  wide  by  14£  feet  long.  It  replaced  a  former  office 
building  and  was  completed  in  April  1918. 


Hospital 

"■Mini 


The  office  or  administration  building  formerly  used 
was  remodelled  and  fully  equipped  as  a  local  hospital.  Comp¬ 
leted  during  latter  part  of  1918, 


linage 


.  ,  Auto  trucks  were  substituted  for  horses  and  wagons 

during  the  latter  part  of  19l£.  To  house  these  auto  trucks 
V  §ar^j  wao  built •  The  building  was  24  feet  wide,  88  f^et 
long  and  12  feet  high,  constructed  of  corrugated  iron  and 

completed  early  in  1916, 

Warehouse 


A  one  story  building  120  feet 
constructed  in  1910.  An  extension  of  9 
ing  1913, 


long  with  basement  was 
0  feet  was  finished  dur- 


Time  Office 


,M,  ,A  one  story  brick  structure  was  finished  in  January 

i- •  jjnis  oaildxng  is  divided  into  two  departments,  time  office 

and  employment^ 


Shoo  Buildings  and  Equipment 


Rigger  Shed 

The  original  “building  was  52  feet  8-1/2  inches  wide, 
80  feet  long  and  26  feet  high.  Steel  frame p  covered  with  cor¬ 
rugated  iron.  Completed  in  19-13 »  In  1917  &nd  1913  an  exten¬ 
sion  of  131  feet  length  “by  47  feet  in  height  was  made.  Part 
of  this  extension  furnished  quarters  for  Tin  shop,  Electrical 
repair  shop  and  also  pipe  fitting  shop*  A  second  extension 
of  112  feet  was  completed  during  1922.  New  equipment  consists 
of  the  following: 

Pipe  Shop:  Landis  pipe  machine  installed  1917 

Tin  Shop:-  Circle  Shear  installed  1923 

J  ¥.  Robinson  8  ft  "brake  installed  1923 

Electric  Shop: -  Emery  "tfheel  installed  1923 

2  Segeir  Coil  forming  machines  install¬ 
ed  1923 

Segier  Taping  Machine  installed  1923 


Machine  Shop 


Original  "building  was  a  wood  structure,  with  concrete 
to  "bottom  of  windows ;  42  feet  2  inches  wide,  176  feet  long  and 
22  feet  high.  In  1916  an  extension  of  32  feet  on  West  end  was 
made  and  a  second  extension  of  112  feet  on  East  end  was  complete 
od  in  1917»  An  office  "building  19  feet  by  33  feet  was  added  in 
1911  and  a  tool  room  29  feet  by  47  feet  in  1915®  Hew  equipment 
consists  of  the  following: 


1  Still  Press 

1  Automatic  Saw  Grinding  Machine 
1  Automatic  Screen  Cutting  Lathe 
1  le  Blonde  Lathe  21  inch 
1  American  Lathe  24  inch 
1  Hurtness  Fie t  Turret  Lathe 
1  Keyseater  No  5 
1  Boring  Mill  60  inch 
1  Radial  Prill  6  feet 
1  America!  Lathe  48  inch 
3  Emery  Wheels 

1  Shaw  Crane  10  tons  capacity 
1  Vertical  Turret t  Lathe 
1  Press  500  ton 
1  Punch  and  Shear  Machine 


Installed  19X7 
"  1917 

"  1917 

"  1917 

*»  1917 

"  19X7 

*  1917 

"  1917 

"  1917 

■  1917 

M  1917 

“  1918 

"  1920 

'»  1922 

“  1923 


Boiler  Shor 


This  building  consists  of  an  extension  to  the  ware¬ 
house  "building  120  feet  long,  which  was  completed  in  1916.  Tt 
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is  JO  feet  wide  and  2 J  feet  6  inches  high*  Hew  equipment  cc: 
of  the  following:- 


1  Air  Hammer  2200  pounds 

Installed 

191? 

Pressure  Clamps 

H 

1917 

3  Garble  Generators  Model  B-2 

It 

1920 

1  Bolt  Machine  3  headed 

it 

1920 

1  Radial  Brill  Press 

It 

1920 

(Prom  Machine  Shop) 

1  Electric  Rivet  Heater  Size  32 

H 

1917 

1  »  "  *  Size  33 

M 

1917 

1  Ry arson  Britt  ion  Saw 

Jl 

1917 

I  Punch  and  Shear  No.  3~l/2 

H 

1917 

Plate  Bending  Rolls  #3 

M 

1917 

1  Emery  '.'Tie el 

St 

1917 

1  Gxy-Acetylene  Melding  Set- 

?f 

1920 

1  Arc  Melding  Set 

5» 

1920 

Carpenter  Shon 

This  building  is  a  steel  frame  structure,  60  feet 
wide,  120  feet  lfng  and  16  feet  high,  covered  with  corrugated 
sheet  iron*  It  was  completed  in  1913*  Hew  equipment  consists 
of  the  following:* 

I  Band  Saw  Ho.  146  Installed  1917 

1  Planer  S'ftfet  by  24  inches  *  1917 


Ism&zz 


Originally  this  building  was  20  feet  wide,  120  feet 
long  and  14  feet  3-  inches  high*  Steel  frame  .with  corrugated 
iron  covering.  It  was  built  in  1910  but  in  1912  an  extension 
of  15  feet  was  made  on  the  west  and  60  feet  on  the  east  end. 

In  1915  the  crane-way  was  extended  east  2 $  feet  6  inches  and 
also  an  extension  of  3®  feet  mads  to  the  building.  Storage 
bins  for  coke,  sand,  etc.,  were  also  constructed.  A  cleaner 
shed  was  added  in  1914.  In  1916  a  further  extension  of  90  feet 
was  made  on  the  east  end  and  in  1917  the  charge  floor  was  in¬ 
creased.  TTew  equipment  vas  added  as  follows: 

1915 

I  Osborne  Core  Jolt  Machine 

1  Osborne  Baby  Jolt  Machine 

1  Rod  Cutter 

1  Tyler  Recording  Thermometer 

1  .  #2  Stand  Batch  'fixer 

1  15  ton  Ivelee  Crane 

1  Plain  -Taj*  Ramming  Machine  #100 
1  ”  *  "  "  #101 

1  fast ern  El*  Cent.  Compressor 

2  Blast  Meters 

1  Air  Squeeser  and  Jolt  Machine 


I  6  ton  Pet  Scale 

1  Gyratory  Riddle 

1  Skull  Crusher 

1916 

3  Buckeye  Oil  Eeaters 

1  2  ton  Ml'es  Crane 

8  Osborne  Stripping  Plate  Machines 

1  Herman  Jar  Moulding  Machine 

2  Stripping  Plate  Machines 

1  G.E.  Centrifugal  Compressor 

1  W.E-  Centrifugal  Compressor 

1  Sand  Blast  Machine 

2  Platform  Scales 

1  15  ton  Whiting  Crane 


191? 

1  Small  Core  Saw 

1  Rod  Cutter 

1  Peerless  4000#  Hoist 
1  2  ton  Triplex  Block 

1  1  "  •»  » 

1  Electric  Magnet  for  Hoist 

2  Osborne  Air  Squeezer  &  Jolt  Machines 

1  2  ton  Whiting  Hand  Crane 

^  »  «  n  n 

1  #?  Whiting  Cupola 

6  Blast  Gates 

1  Air  Hoist  (Whiting) 

1918 


3  Worthing  Air  Riddles 

1  Link  Belt  Locomotive  Crane 

1  Electric  controlled  Lifting  Magnet 

Braes  Foundry 


This  building  was  greeted  by  the  Boston  Oonsclids,ted 
and  has  not  been  increased  in  size  by  the  present  company^  Hew 
equipment  consists  of  the  following: - 


1 

1 

4 

1 

1 


Swartz  Furnace  42  inch  Installed 

Worthington  P.od  Straightener  11 

Crucibles  ,r 

Duple s  Foist  1-1/2  Tons  Capacity  “ 

Emery  Wheel  ” 


1917 

1917 

1917 

1917 

1918 


Pattern  Storage 
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This  building  is  of  wood  frs-iae  covered  by  corrugated 
sheet  iron.  It  is  64  feet  wide,  126  feet  long  and  36  feet  high, 
and  was  completed  in  191?*  Equipment  consists  of  one  Sprague 
electric  hoist  for  handling  patterns  from  various  floors, 

Grlnnel  Sprinkling  System 

Installed  during  1916  and  1?  to  protect  Pattern  Stor¬ 
age,  Lumber  Sheds,  Sapp enter  Shop  and  Warehouse, 

Industrial  Tracks 


These  tracks  were  placed  for  shop  and  rigger  trans¬ 
portation  facilities  and  were  put  in  operation  during  1920, 

There  are  2  storage  battery  locomotives  in  this  service. 

Heating  Plant 

The  original  heating  plant  consisted  of  two  Heine 
boilers  of  420  H.P®  each.  In  1919  &  new  heating  plant  build* 
lug  was  started  and  finally  completed  in  1922 0  This  building 
is  84  feet  by  36fset,  steel  frame,  and  covered  with  galvanized 
iron.  Two  Heine  boilers  having  a  capacity  of  420  H.P,  each 
7/ere  brought  over  from  the  Magna  Power  Plant  and  installed  in 
1919*  In  1922  both  boilers  were  transferred  from  the  old  plant 6 
Taylor  stokers  were  also  installed  and  an  elevator  placed  to 
hoist  coal  from  railroad  track  bin  to  stokers® 


.Arthur  Plant 
Oct.  19*1923 


\ 


UTAH  COIBBR  COMPANY 


HISTORY  OF  THE  MAGNA  PLANT 


The  Magna  Plant  is  located  on  a  3Q00  acre  site,  4  miles  Bast  o i 
the  Garfield  Smelter  and  1?  miles  West  of  Salt  Lake  City.  The  build' 
ing*  303  1  X  600 1  is  of  steel  frame ,  corrugated  iron  siding,  concrete 
foundation  and  oompostion  roofing*  The  mill  building  and  outlying 
buildings  occupy  a  20  acre  tract.  The  first  ore  was  milled  at  the 
Magna  Plant  in  June  1307s  and  the  entire  plant  was  completed  and  put 
into  operation  in  November  1908.  From  1909  to  the  present  date  many, 
changes  were  made  in  equipment,  and  it  is  the  purpose  of  this  re  orl 
to  detail  and  give  the  reason  for  any  extensive  change  made  in  method 
or  equipment.  The  mill  proper  will  b©  taken  up  by  departments;  Coarse 
Crushing,  Fine  Crushing,  Concentrating  etc*,  but  the  general  changes 
outside  the  mill  itself  wild,  first  be  discussed. 

The  ore  was  first  transported  from  the  mine  at  ding;  air  t  the 
uill  by  The  Denver  &  Rio  Grande  itailroad,  but  in  October  if  11  the 
Bingham  &  Garfield  Railroad,  a  subsidiary  of  the  Utah  Cooper  Go*  was 
completed  and  thereafter  most  of  the  ore  was  handled  by  the  Bingham 
t  Garfield  Railroad,  fart  was  still  handled  by  the  Denver  &  Rio 
Grande,  however,  until  the  mill  closed  down  in  February  1919 .  .after 
resuming  operations  in  November  1922,  all  the  ore  was  hauled  by  the 
Bingham  &  Garfield  Railroad.  The  cars  used  are  steel,  of  the  hopper 
bottom  type  holding  a  load  of  about  70  tons  each,  When  the  car  Surge  r 
is  completed  the  cars  /ill  be  changed  over  to  a  flat  soli  lotcoir. 
capable  of  hauling  about  80  wet  tons. 

Alectric  power  for  the  mill  was  originally  'furnished  by  .-j, 
steam  electric , power  plant  of  13,000  horse-power  located  2000  feet 
north-east  of  the  mill,  but  this  plant  was  shut  down  in  Feb  rue  ry  lf;i4 
when  the  company  contracted  for  hydro-electric  power  with  the  Utni/ 
Power  &  Light  Go.  The  power  plant  equipment  was  as  Follows; 

Heine  419  horse-power  water  tube  boilers  equipped  with  American  nut, 
matic  stokers  and  separate  mechanical  drives; "two  26  X  ?Q  h  48"  Allis 
Chalmers  cross-compound  Corliss  condensing  engines  direct  coni  :  ;': 
two  1300  kilowatt  A.  C.  generators;  and  three "3 2  h  70  h  48"  lfforO.be. 
cross-compound  Corliss  engines  direct  connected  to  three  2250  hiica-vrt 
Ao  Co  generators.  The  building  is  138 »  X  288 »  of  steel  and  hr  ice: 
with  two  concrete  smokestacks  180  *  high  and  12*  in  diameter  :b  tl:  . 

In  1923  three  or  four  of  the  boilers  are  being  used  to  supply  1 
plant  with  steam,  the  other  equipment  having  been  sold  or" left  in. 

Water  for  the  mill  was  originally  obtained  from  springs  lo:  .  ' 

near  the  power  house,  and  also  from  a  drainage  pond  north  -  0  I: 

power  plant.  The  water  was  pumped  from  the  pond  into  csnnl  which 
carried  the  water  to  the  power  house,  from  whence  it  was  th3 

5 

cart  of  the  tailing  water  was  recovered  an  returned  to 

mill  aond.  The  original  pumping  equipment  at  the  power  )1  .nt ,  for 
nous 9  fls  was  three  3“ stage  DfOlier  oentrifnp:  1  umps  of 
43OO  gallons  per  minute  capacity.  At  the  present  ore 


) 


--  -  - 


three  5-stage  Jeansville  centrifugal  pumps  of  the  same  cepao 
three  Myron  Jackson  pumps  IQ , 000  gallon  capacity  each,  and  two 
Jackson  5,000  gallon  pumps.  A  10,000  Nordber z  trl >le~©  mansion  eo 
densing  pump  which  was  in  use  in  1916  and  1917  hai  since' been  i  o 
This  supply  of  water  became  inadequate  and  in  1911  the  company 
chased  an  interest  in  the  Utah  and  Salt  lake  canal,  a'  canal  oomonny 
operating  for  irrigating  purposes,  and  drawing  w~t  fro;  ta 
thirty-five  miles  South  of  the  plant®  The  canal  was  enlarged  ::  1  ;  - 
tended  to  the  plant,  and  enough  water  was  developed  fro  .  U,  so 
to  supply  both  the  :tagn a  and  Arthur  plants,  leaving  the  ori  i.  . 
as  an  auxiliary  supply.  The  canal  discharges  into  ?-2  owm  house , 
in  1911*  and  from  there  is  pumped  to  the  Magna  &  Arthur  reservoirs 
through  JO”  and  42”  stave  pipe.  Much  trouble  was  sncountei-v 
the  canal  open,  especially  during  the  flood  seasons  and  in 
months®  To  eliminate  some  of  this  trouol 
bottom  and  sides,  for  a  distance  of  thr;r-  ."curt  ;3  o  ’ 
txre  period  from  1913  to  1917.  In  ac 

steel  conveyor  was  installed  in  the  canal  near  the  fZ  pump  house 

1519  to  remove  blocks  of  ice,  slush,  and  reeds  from  the  vat rr 
it  reached  the  pump  house.  The  equipment  of  #2  jump  mouse  is 
follows:  two  single-stage  10 , 000  gallon  fori  hi  rfcon  certrifivw  >1  , 
and  one  single-stage  5,000  gallon  Worthington  centrifugal  numo  for 
lifting  water  to  the  Magna  reservoir  through  700 »  of  3d s?  wood”  * Mwe 
pipe.  Three  5,000  gallon  Worthington  pumps  and  one  3,000  allon  Byron 
Jackson  pump  send  the  water  to  ...rthur  through  6,300 f  of  30  i<  r?  1 
wood  stave  pipe® 


_  11^ was ,  and  still  is,  divided  into  two  equal  units,'  Mr 

7q°^J5J  L  on  the  w®  ^he  coarse  crush  in  ; 

is  subdivided  into  four  sections, 

unit  2.  -he  fine  crushing  and  concentrating  department*.:  are  rn-.  il 

lnuo  12  sections,  unit  1  embracing  sections  1  to  6  and  unit  - 

7  12f  mil1  was  tuilt  to  handle  6,000  tons  oh  n  w 

gradually  increased  to  24,000® 


COARSE  CRUSHING  SEP, A  M  ;  MR 


.  .  Tras  department  as  originally  uilt  ncludod  1  2  TOO  n 
ore  bin,  witn  three  standard  gauges  90  orv  r  :lMroah  t 
wnere  the  50  ton  steel  ore  cars  were  dunned.  The  unscrsenel  ere 
jnen  oransported  from  the  coarse  bins  in  .  lc  ct;  .-ic-  1  1  ; 
r/~l/2  Gai.es  gyratory  crushers  u  .<ere  it  ,  1  rp 3d  ov 
iron  grizzlies.  In  this  department  there  ’/ere  4  -  24-  m c  :ot  9 
4  -  o-  bucket  elevators,  60 »  centers;  '  trommel  sere ess* 

?f*?ono8ivf  I  54  Z  20  *  rolls, -and  52  asLat  ty?e  ore 

j-i..  I/O7  .me  trommel  screens  vert  replaced  by  8  sts.  bio 
trommels  having  held  up  the  operation®  In  1911,  i  or  3-1  e  * 
screens  of  5/8-  steel  wire  were  placed  in  tin  ore  bins 
trac^  and  24  steel  apron  feeders  2*-6"  X  5*  were  installed  to  fee 
unaersize  to  4  -  18”  belt  conveyors.  Four -24”  belt  yor  iiverei 

1 

2?2a!j?  oars  with  2-1/ 4?  opening  were  ins  tailed  in  the  copy-? 

Srlzzjlies  on  the  track  floor  re- a  a  in  the 
oc,.  over  ...4  in  size  was  then  broken  hy  hand  throu  :h  the^e  b 


.  .  _  .  - 7  * - -  '•**'***  VSWV5  v  /  .i.  .  uZli-u  u  Ui 

e  1  at  ms  .ed  all  except  the  center  ;r;-oic  for  nae  in  dua  in 


conveyors  with_  JQ7j!  centers  replaced  the  24"  jonv 
bins  and  4  -  36"  conveyors  with  178'  center:  replfec 


conveyors  Four  36”  conveyors  w \i  h  79  *  centers  handle? 
roll  or 0 duct-;  since  the  36 t?  elevator  no  longer  discharged  ir  be 
fine  b ins «  The  basket  ore  gates  were  replaced  with  60  apron 
feeder  ,  and  6  -  30"  conveyors,  uhile  4  -  48”  pan  conveyor!:  an 
apron  Sy-le  feeders  handled  the  oversize  0  Two  steel  transfer  ho 
were  built  and  a  double  swing  arm  sampler  replaced  the  4  Vezins 
addition  of  the  4  -  36®’  conveyors  ‘.'.78*  long  necessitated  building  a 
lean-to  addition  along  the  south  wall  of  the  mill  building .  hour 
more  34  X  20M  rolls  were  install©  in  1314  and  60  more  apron  feeder 
and  6  more  30”  conveyors  were  add  d  to  the  undersize  part  of  the  bin 
At  this  time  2  -  13  ton  Mias  cranes  were  installed  to  serve  the  two 
coarse  crushing  units •  In  :  ?18  the  work  of  remodeling  the  west  half 
or  unit  2  of  the  secondary  coarse  crushing  plant  was  started, 
of  12  conveyers  replaced  the  4  elevators,"'  There  are  /  -  48tf  conveyor  -  ; 
4  -  36“,  and  4  -  30".  Four  sets  of  72  X  20*  Garfield  rolls  were  added 
to  the  four  sets  of  34  X  20”  rolls  already  in  use.  Four  steel  screen¬ 
ing  towers,  with  automatic  pulley  feeders  were  built e  In _ the  four 
towers  there  are  16  -  4 1  Alaska  impact  screens  *  The  two  #7-1/2  Gate 
gyratory  crushers  were  left  in  place  for  temporary  use-  Four  station¬ 
ary  screens  were  added  be  ow  the  34”  rolls  *  This  pleat  is  designed  he 
do  all  the  secondary  crus}  ing  with  a  mill  capacity  of 
day,  and  therefore,  when  he  primary  crushing  plant,  described  later, 
is  finished,  the  coarse  0  e  bins,  with  feeders,  conveyors,  all  01  r 
#7-l/2  crushers  and  the  e  tire  equipment  of  unit  1  secondary  crushing 
plant  will  become  obsolete  ,  or  will  be  held  for  emergency  equipment. 

In  April  1923  wc  c  was  started  on  a  new  ori  .ry  coarse  crush 
ing  plant.  This  new' Ins  illation  will  include  1  i: e liman- Sesver-llorgsn 
electric  car  dumper  which  .  handles  2  cars  at  once  and  will  dump  a  ^ 

.  of  7-?0  oars  or  a  01 

Allis  Chalmers  gyratory-  rusher,  capable  of  taking  54 51  mater  if  1 
reducing  it  to  4-1/2”;  m  set  of  5*1/2"  grizzlies  .sad  0  the  27 
crusher;  2  -  34"  X  337  conveyors  handling  the  feed  to  the  #3  crush  or  s  : 

4.  -  6  f  Jeffery  feeders  e]  w  the  \  27  crusher;  4  -  #3  All  s  Chalmers 
gyratory  crushers;  on  s  t  of  2"  grizzlies  ahead  of  he  ;  9  crusher?  s 
2  -  34"  X  667  f  conveyo  s  unning  -  through  a  3*  -  24*  . 
tunnel  to  the  secondary  .-rushing  plant  and  a -set  of  impact  screens 
the  discharge  end  of  therje  conveyors,.;  A  Mo-rick  automatic  ueighinr 
device  is  to  be  installed  on  the  two  34"  conveyors  in  tf  :  funnel  * 

There  will  be  two  electric  cranes,  one  60  ton  and  one  30  tons, 
expected  that  this  p]  at  will  be  entirely  finished,  lat  *  in  1923. 


FINE  CRUSHING  DEPARTMENT 


This  department  as  originally  built  had  12  •  24  R  fry  o  U 
12  -  24"  wet  elevators;  24  sets  of  37*1/2  X  13"  Garfield  rolls; 
trommel  screens  to  handle  roll  product;  a  13»000  tor-  steel  bin 
24  plunger  type  feeders;  36-6*  Chilean  mills;  12  -  200  horae-q 
motors  and  a  13  ton  Northern  Electric  crane.  In  lyll  the 
feeders  were  removed  and  24  steel  apron  feeders  2*6”  A  3  ; 

In  1917  these  24  feeders  were  replaced  by  12  -  60  m w--p 
The  200  horS9-power  motors  were  changed  to  300  horse-power  i: 
and  in  1917  they  were  again  changed  to  430  horse- '> owe r.  1:  1 

trommel  screens  were  replaced  by  48  -  3  f  ^  4*  Colorado  i  lpi  ct 
in  order  to  increase  tonnage .  In  1913  24  more  Colorado  li  orb 
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were  added,  making  a  total  of  72.  In  July  1917  the  work  - 
ing  tube  mills  was  started.  This  change  wes  made  necessary  part, 
the  prospective  use  of  flotation,  which  required  much  finer  grind  in., 
than  necessary  heretofore ,  and  partly  to  lower  the  ■•ailmnn^  on  grwvx;y 
concentrat ion.  Two  eleotric  cranes  were  installed*  one  50  ^on  £ e 
E.  and  one  15  ton  P.  and  E.  A  total  of  -  7  1  X  10  *  pehhle  tube 
mills  was  installed;  24  eight  ?oot  Mitchell  type  primary  arm;  '1 
ifiers*  36-6  foot  Mitchell  type  secondary  drag  classifiers  '  no  in 
more  3&"  wet  elevators,  while  the  24"  wet  elevators  where  cm  ripen 
this  work  not  being  entirely  finished  until  1923. 

classifiers  were  moved  under  the  six-foot  machines,  and  12  more  add . 

In  1922  a  few  Dorr  bowl  drag  classifiers  -  type  0  were  installed,  out 
taken  out  on  account  of  unsatisfactory  service,  and  replaced  by  the 
36  -  8  1  drags.  In  June  1923'  the  work  of  adding  36  mors  3  f  X  4 *  Colo:-,  bo 
impact  screens  was  begun,  and  the  changing  of  all  £4  rolls  to  42"  X  >0- 
size.  All  12  of  the  24"  dry  elevators  will  be  changed  to  30”  as  tfe:.-: 
work  progresses.  These  changes,  toghether  with  the  coarse  crushing- 
department  changes  are  made  partly  to  increase  the  mill  tonne ge  and 
partly  to  get  the  finer  grinding  necessary  for  flotation  with  con¬ 
sequent  better  extraction.  The  Chilean  mills  were  not  used  after  the 
mill  closed  down  in  1919;  they  are  partly  dismantled  in  1923.  bur ing 
1923  all  the  tubs  mills  were  loaded  with  steel  balls  ins  toad  of  roe:;: 
and  this  necessitated  changing  the  motors  from  75  horse-power  to  15O 
horse-power.  This  increased  the  tonnage  and  made  better  grinding,  since 
the  steel  mills  grind  more  than  the  pebble  mills , 


GRAVITY  COECBITTRATITfG  DSPxRTIXXT 

This  department  as  originally  built  had  24  iron  Traylor  three 
compartment  classifiers;  72  Traylor  Jigs*  48  #5  Wilfley  finishing  to  dies 
576  -  12  X  6»  Johnston  slime  vanners;  5'2c  -  10  X  6*  corrugated  Johnston 
sand  vanners;  12  -  6"  slime  pumps;  240  -  9  1  60  degree  conical  settling 
tanks;  144  -  7 »  60  degree  conical  settling  tanks  with  necessary  motors, 
line  shafts,  belting  etc* 

In  1910,  the  Traylor  Jigs  having  proven  unsatisfactory  fro:., 
metallurgical  viewpoint,  72  Garfield  rough ing  tobies  were  installed  in 
place  of  the  Jigs.  At  the  same  time,  the  Traylor  'classifiers  e:  > 
abandoned  and  in  their  place  48  Richards- Journey  4  spigot  hydro vile 
classifiers  were  installed.  The  extraction  shows  an  ire  ret,  so 
this  chage .  In  1911  24  additional  Richards- Janney  5  npigot  classi¬ 

fiers  were  installed  as  secondary  classifiers  on  the  north  side  of  X 
first  vanner  floor,  and  24  more  #5  V/i  If  ley  finishing-  tables, 
time  return  pumps  were  put  in  on  the  second  vanner  floor  to  return 
tank  overflow.  This  was  partly  on  account  of  water  shortage  iri  g  ut la¬ 
in  an  attempt  to  recover  fine  mineral  floating  over  the  cone  nnins. 

In  1911  to  1912  ©  retreatment  plant  was  installed  on  the  3rd.  vannej 
floor  to  handle  vanner  low  grade  concentrate.  This  oeoia  led  four 
sent ions,  and  for  this  purpose  4  Richards- Janney  4  spigot  1 
and  8  filfley  tables  were  added,  while  16  Johnston  vannaru  which  vi ; 
already  in  use  were  changed  over  to  re  treatment  work..  The  ilea  of 
change  was  to  produce  a  better  grade  of  concentrate  for  shi  ■  :x:on:  to 
the  smelter.  This  plant  did  bring  about  a  marked  lowering  of  the 
insoluble  material  in  the  concentrate,  from  September  15x4  01:  < 
in  the  concentrate  invariably  exceeded  the  silica  while  oefoz 
a  smelter  penalty  had  to  be  paid  on  excess  3i:  lor.. 
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In  April  1922  the  work  of  dismantling  the  gravity  concentrate 
department  was  begun.  3y  November  1922,  all  gravity  .  concentrating 
equipment  except  144-  Garfield  roughing  tables  and  4c  v/ilfley  finishing 
tables  was  dismantled.  These  tables  are  still  in  use  ahead  of  flota¬ 
tion. 

FLOTATION  C CNCZNTRAT I ilC  DEPART >:i!FT 

The  first  flotation  machines  were  put  into  operation  at  the 
Magna  plant  in  August  1914  on  the  third  floor  of  section  6.  They  were 
Janney  machines  of  the  straight  mechanical  type.  This  experimental 
plant  first  handled  the  overflow  from  the  hydraulic  classifiers  in  the 
four  retreatment  plants,  thi3  being  thickened  in  a  44 1  Dorr  tank. 

Shortly  afterward  another  experimental  machine  was  put  into  operation 
on  the  same  section  to  handle  slime  feed.  This  'machine  was  converted 
to  retre&tment  and  in  November  1918  a  Janney  Magna  type  mechanical-air 
machine  of  9  rougher  and  two  cleaner  cells  was  installed  on  section  1 
to  treat  slime  feed.  A  20*  Dorr  tank  thickened  the  feed  for  this  machine. 
The  44*  Dorr  tank  was  torn  out  in  1922,  as  were  the  experimental  flota¬ 
tion  machines.  Prelimin&rjr  to  the  installation  of  a  slime  flotation 
plant,  construction  work  was  started  during  X$l8  on  -a  225  ft.  concrete 
thickening  tank  which  remained  unfinished  when  the  plant  shut  down  in 
February  1919  due  to  unfavorable  market  conditions  for  copper.  -Then 
the  plant  was  down,  plans  were  made  for  installing  a  flotation  process 
which  did  not  require  thickners,  consequently  this  concrete  tank  still 
remains  unfinished  and  will  probably  never  be  used.  The  present  flo¬ 
tation  plant,  is  located  on  the  old  second  vanner  floor,  and  partly  into 
the  first,  the  gravity  concentrating  equipment  on  this  floor,  exoept  4 £ 

" ilfley  tables  having  been  torn  out.  There  are  4<  rows-  or  f  sections  of 
the  Magna  type  Janney  mechanical-air  machines  on  sections  3,  4,  5*  6,  7, 

8,  9  &nd  10.  Mach  ro^  consists  of  one  emulsifier,  eight  rougher  cells, 
two  cleaner  and  one  recleaner  cell.  They  were  modeled  after  the  same  type 
machine  used  as  an  experimental  plant  at  Arthur,  but  after  being  in  op¬ 
eration  for  sometime  it  was  found  that  the  machine  was  not  capable  of 
taking  the  tonnage  nor  giving  the  recovery  it  should.  This  was  remedied 
by  changing  the  circulating  and  feed  pipes.  There  are  578  motors  on  the 
flotation  cells,  6  Foots  blowers,  2  37,000  gallon  steel  tanks  for 

sulphuric  acid,  2  14,000  gallon  steel  tanks  for  flotation  oil,  4  auxiliarv 
r00  gallon  steel  tanks  for  acid  distribution,  2  variable  speed  acid 
feeders,  12  pulley  and  pan  type  oil  feeders  with  a  pump  for  circulating 
the  oil  through  the  pipe  system.  Six  2  ton  Sprague  electric  cranes 
serve  the  flotation  machines.  There  are  12  V/ilfley  slime  pumps  and  t  o 
concrete  sumps  for  cleaner  tailing.  This  plant  is  practically  complete 
in  October  1923*  To  carry  the  extra  load  a  new  7500  E.  V.  A.  substation 
was  built  at  the  west  end  of  the  flotation  plant. 

COkcaMTRATS  DEWATSRIITG  DEPARTMENT 

The  original  method  of  handling  table  or  vanner  concentrate  was 

to  settle  and  dewater  in  16  concrete  bins,  from  which,  it  was  loaded  into 
filter  bottom  concentrate  cars  by  a  3*1/2  ton  Gantry  crane,  and  then 
shipped  to  the  Garfield  smelter.  The  introduction  of  flotation  and 
finer  grinding  made  it  necessary  to  install  thickeners  and  filters,  since 
simple  decantation  would  not  give  a  dry  enough  product  to  handle,  and 
losses  would  be  high.  During  1917  and  ■  19-18  two  14*  x  22*  Portland  fii- 
cers  were  installed;  two  75 1  Dorr  thickeners;  a  3 8"  elevator  for  fil¬ 
ter  feed;  two  Gardner-Rix  vacuum  pumps,  and  conveyor  celt  for  lof'-dirg 
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filter  product  i  to  cars.  In  1923  six  more  751  Dorr  thickeners  were 
installed;  eleven  14-1/2*  -  4  leaf  American  filters;  two  sets  of  2 
spigot  Richards- Janney  classifiers  to  handle  iifley  coswentrnte;  four 
6*  :  itchel  type  drag  classifiers,  used  as  dewaterers;  two  27  x  14 51 
Inger  soil  -Rand  vacuum  pumps;  two  36  x  20**  Ingsrsoll-iland  vacuum  pumps; 
and  four  automatic  electric  concentrate  samplers.  There  are  two  2G:' 
conveyors  20 0  and  3^0*  long;  2  -  3^n  conveyors  200  and  30C  *  long,  nr.  a 
two  lc"  twin  bucket  elevatos.  The  Portland  filters,  vacuum  pumps  and 
equipment  were  dismantled  in  July  1923*  The  3 ~ 1/ 2  ton  Gantry  crane 
will  be  obsolete  when  all  changes  under-way  are  completed,  and  the  con¬ 
centrate  bins  will  be  used  only  for  addition-!  settling  space  for  Dorr 
tank  overflow. 

SUJ&EARY 

"•hen  changes  under-waj^  in  1923  are  completed  the  original  coarse 
crushing  plant  will  have  been  almost  entirely  replaced,  except  for  4 
sets  of  54"  x  20N  rolls;  the  bins,  crushers  etc.  all  being  obsolete. 

The  fine  crushing  machinery  ?;ill  ail  have  been  changed  from  the  original 
installation,  the  bins  only  remaining.  In  the  gravity  concentrate  de¬ 
partment  none  of  the  original  installation  will  be  left,  except  some 
of  the  tables.  144  Garfield  rougher  tables  and  4 f'  V/ilflev  finishing 
tables  will  still  be  in  use,  but  the  Garfield  tables  were  added  in 
1910.  The  flotation  department  entire  is  a  1923  addition,  ar.d  the  con¬ 
centrate  dewatering  plant  is  also  entirely  changed,  except  for  the 
original  16  concentrate  bins.  for  making  these  changes  there  were 
only  two  major  reasons,  to  increase  tonnage  or  to  improve  the  metallurgy. 
Increased  tonnage  caused  nearly  all  changes  in  the  crushing  departments, 
while  in  the  concentration  departments  the  principal  changes  were  made 
to  improve  the  recovery.  It  was  very  rarely  that  the  equipment  as 
installed  failed  to  do  the  work  expected  of  it  at  the  time.  The  ton¬ 
nage  per  day  has  gradually  incres-sed  from  the  6000  planned  on  in  190? 
to  possibly  24,000  in  1924,  while  the  percent  extraction,  has  increased 
from  65  to  So. 

SHOPS  ;JID  BUIIDIFGS 

Accessory  Buildings 

~ The  main ~of f i c e  is  a  two-story  brick  building  5 0*  ;c  50*  built 
in  1907*  In  it  1b  the  emergency  hospital,  Jfagna  club  rooms,  and  offices 
for  the  superintendent,  assistant  superintendent,  field  engineer  and 
matallurgical  department. 

The  dormitory  is  a  frame  building  94 *6”  x  34  92”  containing  13 

rooms,  built  in  1907* 

The  mess  house  is  a  two-3t,orv  fraiae  building  41*10”  x  30,10rt 
also  built  ir,  19C?* 

The  superintendent’s  residence,  a  six  room  brick  cottage,  was 
built  in  191? »  while  ten  more  five  and  six  room  brick  cottages  were 
built  in  1920.  There  are  two  frame  residences  east  of  the  plant,  and 
seven  more  four  room  brick  cottages  are  being  built  in  1923 •  or  the 
cottages  there  are  3  **  four  stall  brick  garages. 

The  company  owns  f  frame  buildings  used  for  Japanese,  Greek 

and  other  foreign  labor  Quarters,  built  in  1912, 

The  time  office  is  a  frame  building  just  west  of  the  main  office, 
and  is  equipped  with  time  clocks  and  a  snail  amount  of  office  furniture. 


■  u?her$  was  a  frame  build  in,  used  a?. 
v'^  “7  1  '  of -  ice,  cu.4  t.nis  ••  -ir  •  o  ■■ 


In  ?!je  y&vt  i 

north-east  corner  o  '  the  mill  build  ng. 

^uoe  mill  bpctioi  extended  ba? t  it  6  r£  ' 

section  extended  east  166*8"  h  a6. t  ..  ,?*§*,. 

extendsd  east  166-87X  T2*6-  .i  4i,8<',  J-  , 


v  ^  ton  j  - w  VCJfrA  ••w.t  UC5I>"liB 

-  4'9",  Steel  and  oorrugatad  sidles,  1  altl  ?id 

Machine  Shop 


— ■  *  -  i— *  ■  1  **>»  ■>  •  *w .■hb  jrrT, _• 


1910 

1906 

1906 

1906 

1906 

1906 

1906 

1906 


1910  -  72" 


1911 

1«2? 

1918 


Lv 


1517 

1906 

I9O6 

1915 


rj  - 


9  ton  Whiting  crane 

24”  Xu  &  3  a  lathe 

18”  Hendy  sha.  -  v; 

5  7  Bickford  drill  ores.': 

10  *  planer 

24 Aurora  dr- .11  pres 
20 !r  L.  tc  S„  Eng.  lathe 
4o”  i?if ield  En*  .  laths 
y2  Universal  milling 
machine 

ChambersbvLf,  j?QQ  1  .. 
wheel  press 
26”  Mies  slotter 
10  *  b or inf  mil 
48 ?i  1,  &  So  lathe 
milling  machine 
5  H*  P.  emery  x index' 
14”  Bradford  lathe 
power  hack  s,  r 
Ho  II.  worm  cutter 


1906 

1917 

1910 

1910 

1910 

1911 
1914 
1923 

1918 


rf  '  Uiiep  run  t  s  ' 

24 L*  u. 


Universal  grinder 


1‘in  Shop  EcoipEc:  __ 

”  0  r  double  geared  hand  power  brake 

3y  square  shears 

38"  former 

Small  burring  machine 


Combined  folder  and  bra  e 

Stove  pipe  folder 


Boiler  Shop 

"Original  1 

steel  frame,  corrugated  sides  and  roof.  Extension  sbutl  si  a  " 


Boiler  Shop  Equipment 


1511  - 

1700#  Sellers  steam 

1910  - 

hammer 

1914  - 

1910  - 

26" 

Barnes  drill  press 

1910  - 

1510  - 

power  hack  saw 

1910  « 

1910  - 

#3 

Hilles  &  Jones  punch  1906  - 

and  shear 

190  c  - 

m  i  - 

Buffalo  blower 

1913  - 

m3  - 

small  bending  rolls 

1913  - 

screen  machine 

1913  - 

2"  Acme  bolt  header 

20;'  Champion  drill  ••res?; 
r3  Hilles  v.„  Jones  shear 
,4  Lo  &  A,  punch  L  sheas 
800#  Mo  nigh  am  stea  ir  rr 
power  emery  rir.'sx 
Acetylene  wel \ii  ov  ‘ 
two  cranes 


* 

Steel  frame,  she*  thing  and  corrugated  sides,  .  s  thin 

i.elthoid  roofing,  155  '  X  54*.  built  1917..  .  refuse  air  os  >.]  ’ 

burns  shavings  and  sawdust. 


Carpenter  Sho;  Equipment 


1917  - 

10#  Universal  wood 

1911  - 

trimmer 

1911  - 

1910  - 

#2354  band  saw 

1906  - 

1906  - 

36”  band  saw 

1506  - 

1906  - 

Y«  &  E.  boring  machine 

1906  - 

1910  - 

emery  grinder 

1916  - 

1912  - 

pryible  swing  saw 

1912  - 

1907  - 

36"  a  5n  grindstone 

1  electric  locomotive 

Warehouse 

Small  Universal  wood  tri  im 

d .  &  E.  rip  d  re-sav; 
home  made  table  Saw 
2  lumber  oars 


"Steel  and  corrugated  sides  and  roof,  125  *  X  50  s  -  J.l 


1510.  Extended  15 f  east  and  30 f  west  in  1517. 

Lumber  Shed 


1517. 

Garage 


'Wood  frame ,  corrugated  roof  and  sides,  240*  ,  ,  60  f .  hull 


1 916 


“Wood  frame,  corrugated  roof  and  sides,  64*  X  24*,  built  1 


Grinnel  Sprinkling  System 

One  75,000  gallon  steel  tank  20*  I  30%  with  3‘ 
pipe  to  carpenter  shop,  warehouse  and  lumber  shed* 

Gravel  Plant 

Crushers,  screens ,  drs 
sand  "or  construction  jobs. 


Electric  Shop 

Enclosure  made  in  east  end  of  Tire 

wash-rooms  etc. 

Electric  Shon  iSouipment 

One  second-hand  drill  press,  one  e 
hand  lathe  ’or  winding  coils. 


Sub-Stations 

T7Ee“iiiitial  opacity  of  the  electric  .1 
iiagna  Plant  was  5500  IT.  J.  The  power  was  at  the 
steam  at  4000  volts  and  transformed  to  440  vol^ 

mill  motors. 


In  1914,  the  original  4000  to  440  volt  station 

and  a  new  substation  was  installed  to  receive  power  e 
and  distribute  it  to  mill  motors  at  440  volts.  Tic  r 
capacity  of  this  station  was  9373  £.  We,  which  s  1  Vr 
1916,  to  present  capacity  of  18750  E.  iff. 


In  1917.  a  substation  for  44000  to  440  volt  t 
vi,  vh  a  capacity  of  790  A.  W*»fewas  installed  at  tt-  1 
This  station  was  abandoned  in  1923* 


In  1923,  an  additional  substation,  known  as  Magna  lie  ,  2 
was  built  to  receive  power  at  44000  volts  and  distribute  it  to  f 
ion  an  dewatering  departments  at  440  volts,  Tbe  baoaoitv  "  tb 
substation  is  9379  E.  W. 


The  total  transformer  capacity  of  the  two  Mams  subst^ti 

is  now  28125  E.  W. 


In  1920,  the  then  existing  contract  with 

1  r/i  a  ^  1 


;ne 


^  - -cr,  - ,.rror  «miv  -an  owei 

lignt  company,  for  delivery  of  power  at  44000  volts,  ./as  annuli 

anti^a  new  contract  entered  into  for  delivery  of  power  at  *  70  )Q 

• 

^he  installation  of  transformers  of  50,000  Z.  V.  *  c^---ci*~ 

to  transform  from  1?0  E.  V.  to  44  E.  7.  for  distribution  to' 
plant  substations  at  _.agna  and  Arthur,  and  to  the  ::i-  -.■■■■ 

was  placed  in  service  with  25,000  K.  W  A.  capacity  in  "l  922. 
completed  with  50*000  E.  7.  A,  capacity  early  in  1923, 


Magna  Plant 
October  11,1923 


UTAH  COFFER  COMPANY 
HISTORY  OF  THE  LEACHING  _PIANT 


The  Leaching  Plant  is  situated  just  South  of  the  Magna  Plant, 
on  the  hill  overlooking  the  town  of  Magna.  It  was  built  to  leach 
the  oxidized  ores  and  capping  from  the  mine  at  Bingham,  the  mineral 
in  which  could  not  be  saved  by  gravity  or  flotation  concentration. 
Construction  work  was  started  in  September  1916,  and  in  October  1917 
the  first  ore  was  crushed,  but  cracks  formed  in  the  leeching  vats 
delayed  regular  operation  till  January  1913.  It  was  operated  until 
February  1919  and  then  shut  down  until  May  1920,  when  operations  were 
resumed.  In  December  1920  it  was  again  shut  down,  and  has  not  been 
operated  since.  The  shutting  dorm  of  the  leaching  Plant  was  primarily 
due' to  the  deflation  of  the  copper  market,  immediately  following  the 
war . 


0RU3EI?(T  HBPAPTKgilT 

The  crushing  plant  was  built  in  two  units,  each  designed  to 
crush  4000  tons  to  1/2"  in  sixteen  hours.  Only  one  unit  of  conveyors 
and  rolls  was  installed.  The  equipment  was  as  follower  A  steel  ore 
bin  of  i860  tons  capacity,  with  9-3/8”  horizontal  grizzlies,  and  3" 

40  degree  grizzlies;  2  -  42"  conveyors  and  16  steel  apron  feeders 
on  the  undersize;  2  -  60"  pan  conveyors  and  16  steel  apron  feeders 
on  the  oversize;  1"  x  1"  or  1"  x  2"  wire  screens  ahead  of  the  crushers 
and  rolls;  two  #6  Gates  gyratory  crushers;  two  sets  of  72 "  x  20" 
Worthington  Garfield  rolls;  four  42"  conveyors  and  a  3C  ton  electric 
crane. 


LEACHING  DEPARTMENT 

In  the  leaching  department  there  were  two  42"  conveyors;  one 
loading  bridge  with  automatic  tripper  for  distributing  the  ore;  one 
electric  sampler;  twelve  mastic  lined  concrete  vats  of  4000  tons  each 
capacity,  each.  ICO’  x  JO*,  x  lCf,  with  filter  bottoms  t  ni  system  of 

drainage  launders  and  fittings  underneath;  four  37000  gallon  steel 
acid  storage  tanks;  eight  Byron  Jackson  6"  acid  proof  centrifugal 
solution  pumps;  two  Byron  Jackson  6"  centrifugal  booster  pumps  on  the 
fresh  water  lines;  two  single  stage  Inge rs oil -Rand  compressors;  ore 
Nordberg  two  stage  1000  cubic  foot  compressor;  and  five  10"  wood  stave 
solution  lines  extending  the  full  length  of  the  vats,  with  mastic 
lined  iron  valves  and  fittings  at  each  vat.  The  mastic  lined  fittings 
were  not  entirely  satisfactory  and  in  1920  a  good  many  of  these  were 
replaced  by  lead  lined  fittings. 

TAILING  DEPARTMENT 

The  tailing  department  consisted  of  one  Mead  Morrison  un¬ 
loading  bridge  with  a  125*  span,  a  10  ton  dipper  and  40  ton  hopper 
over  the  tracks;  two  steam  locomotives  of  the  "dinky"  type;  four 
Clark  40  ton  dump  cars  and  about  a  mile  of  sta  lard  gauge  railroad 
track  from  the  leaching  vats  to  the  tailing  dump.  The  cars  and 
locomotives  were  obtained  from  the  mine. 
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